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Abstract 
Findings from a study of public records on the entire population of New Jersey full-time 
public school teachers in the academic years 1996-1997 to 2011-2012 are presented in this 
report.  The work is part of a project that aims to understand better public school teachers’ 
Ambient Positional Instability (API), i.e. changes in teachers’ assignments to school, grade and 
subject. Technical challenges to analysis for the records are outlined. API indicators, notably for 
retention, mobility, and churn, are defined and calculated.  Empirical results of analyses and their 
implications are provided.   
Keywords: teachers, retention, mobility, churn 
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Ambient Positional Instability in New Jersey Public Schools: 1996-1997 to 2011-2012 
Tianpeng Ye, Michael Frisone, Thomas Hooks, Robert Boruch 
University of Pennsylvania 
Introduction 
This report presents the results of a project on Ambient Positional Instability of teachers 
(API) in public schools in New Jersey (NJ) over a sixteen year period. In what follows, API 
refers to the shifts that teachers encounter in their academic positions, i.e. changes of school, 
subject matter, and grade, as well as leaving the teaching profession altogether. API is 
conceptualized here by retention, mobility and churn, as defined below. The indicators are 
calculated and based on public records on the entire New Jersey teacher population. Descriptive 
information about extent of API is presented mainly in tables and figures. Implications for 
education system and education research are discussed.  
The report is structured as follows. The next section presents the rationale for the study. 
Following that, acquisition of the records and technical challenges are concerned. The specific 
definition of each indicator of API is provided. Most of the report is dedicated to the results that 
were found. The report does not address student achievement or reasons for teachers’ staying, 
moving, or leaving. 
The main results are portrayed graphically in Figure 1-17. Numerical results are given in 
Appendix A. Appendix B provides more detailed graphs which are not discussed in the report. 
Rationale for the API Project and for the Study 
Throughout the past two decades, educators are interested in identifying potential 
elements that predict teacher retention in K-12 schools as contemporary education theory holds 
that inadequate school performance may be caused by the instability of schools to adequately 
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staff classrooms with qualified teachers (Ingersoll, 2001a). A series of studies endeavor to 
understand questions such as what characteristics are associated with teachers who stayed or left 
(Shen, 1997), what causes teachers to leave from one school to another or their teacher 
professions altogether (Boe et al.,1997) , and what external characteristics of district and schools 
may affect teachers’ attrition (Guarino et al., 2006). Moreover, a recent meta-analytical review 
that involved all quantitative studies related to teachers’ career attrition or retention seeks to 
answer why teacher attrition occurs and what factors moderate attrition outcomes (Borman & 
Dowling, 2008). However, all these studies analyze data from surveys over less than 5 years, 
such as nation-wide schools and staffing survey (SASS) which may bring sampling errors into 
the analyses. Furthermore, these studies are inclined to answer the question ‘why the problem 
(teacher attrition) occurs’ as opposed to ‘what the problem was there’ in the first place. Since 
Smith & Ingersoll (2004) also point out that the crux of the retention problem is the teacher 
turnover rate itself, the API project was initiated to understand in depth what magnitudes of 
teacher attrition or attention were there on the entire population rather than samples, before we 
jumped into the muddy swamp where a large number of characteristics of the environment may 
account for teachers’ turnover. In addition, as Borman & Dowling argues that long-term 
longitudinal data on teacher career paths is needed to better understand the myth of teachers’ 
turnover, the acquired data cover one and half decades which are the longest we could obtain. 
Another major justification for the project is the fact that high API can adversely affect 
the conduct of randomized control trials at the local school level in multiple sites and should be 
taken into account in the design of experiments and of longitudinal studies.  Teachers’ attrition, 
which is part of API, has been found to be negatively related to organizational performance 
(ACORN, 2003; Texas Center for Educational Research, 2000). Limited evidence also has found 
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that teacher attrition is negatively related to student performance on standardized tests (Ronfeldt, 
Loeb & Wyckoff, 2013). 
To inform understanding under this rationale, the API project acquired records from eight 
states including New Jersey. This was with the support of the National Science Foundation.   
Multiple descriptive analyses are conducted regarding API at state level and at school level, 
contrasting data from different sizes of communities and various educational levels, e.g. 
elementary, middle and high schools.  
Data File Acquisition, Character, and Technical Challenges 
Data File Acquisition  
Public records on the entire population of school employees were obtained from the New 
Jersey (NJ) State Department of Education for a sixteen-year period from the academic year 
1996-1997 to 2011-2012. This entailed acquisition and examination of 2,114,048 records.   
Conversations to acquire the records and further conversations with senior staff 
responsible for the NJ data system were essential in initial exploration of the NJ files.  At the NJ 
Department of Education, Michael Keith and his colleagues assisted notably in the effort. 
Character 
The records contain variables of interest across all 16 years: employee name, full-time 
status, gender, year of birth, county ID number, district ID number, school ID number, and job 
codes which provide information about subjects being taught.  
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Of the over 2 million records acquired, 91% of the records are on teachers1, among which 
97% are on full-time2 teachers. The proportion of full-time teachers relative to total records was 
examined for each year and was determined to be consistently around 88% of all records every 
year, indicating a stable full-time teacher structure across nearly two decades. See Table A1 and 
Table A2. 
Technical Challenges 
Some important variables, such as city name and school name, were available only for 
the last five years of records. Using matching techniques based on county ID number, district ID 
number, and school ID number to identify specific schools, we were able to track school and city 
of each record backwards. 
Unique teacher IDs, which are important in tracking teachers’ positions over time, were 
not available in the public records and could not be obtained as the IDs in the internal system are 
associated with social security numbers. As a result, we had to create our own unique IDs based 
on employee name, gender and year of birth. Race was not included as an auxiliary variable for 
identification since the taxonomy was inconsistent across years. Once these unique IDs were 
created, analyses were conducted to track the retention rate of the base year teacher cohort over 
15 years, and churns were calculated year by year.  Table A3 gives the identification rate for 
each year, based on calculating the proportion of full-time teachers that could be uniquely 
identified3 given the available information. For each year, over 99.8% of the full-time teachers 
could be tracked by our unique ID.  Only 0.2% encountered a duplication problem, which we 
                                                 
1 Teachers are defined as records which are not in administrative office. 
2 A teacher is full-time if its status is recorded as ‘full time’. 
3 A teacher in a year is identifiable if its associated ID is not duplicated as another record ID of the same year. 
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considered inconsequential. Tracking a cohort of teachers from the 1996-1997 school year was 
then deemed feasible. 
Definition and Calculation of API Indicators 
The indicators of API considered and defined in what follows: cohort retention, 
mobility, cohort retention gap, year-to-year retention, year-to-year mobility and churn. 
Cohort Retention 
Full-time teachers in the school year 1996-1997 was chosen as the base cohort to be 
tracked and examined. This choice permits exploration over the longest span of time that our 
data provide. The calculation for cohort retention as of a particular as follows: 
i) State-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖 = 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑢𝑙𝑙 − 𝑡𝑖𝑚𝑒 𝑡𝑒𝑎𝑐ℎ𝑒𝑟𝑠 𝑤ℎ𝑜 𝑠𝑡𝑎𝑦𝑒𝑑 𝑖𝑛 𝑁𝐽 𝑝𝑢𝑏𝑙𝑖𝑐 𝑠𝑐ℎ𝑜𝑜𝑙𝑠
 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠𝑙𝑦 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑏𝑎𝑠𝑒 𝑦𝑒𝑎𝑟 𝑡𝑜 𝑦𝑒𝑎𝑟𝑖 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑎𝑠𝑒 𝑐𝑜ℎ𝑜𝑟𝑡
 
ii) School-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖= 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑢𝑙𝑙 − 𝑡𝑖𝑚𝑒 𝑡𝑒𝑎𝑐ℎ𝑒𝑟𝑠 𝑤ℎ𝑜 𝑠𝑡𝑎𝑦𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑁𝐽 𝑝𝑢𝑏𝑙𝑖𝑐 𝑠𝑐ℎ𝑜𝑜𝑙 
𝑐𝑜𝑢𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠𝑙𝑦 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑏𝑎𝑠𝑒 𝑦𝑒𝑎𝑟 𝑡𝑜 𝑦𝑒𝑎𝑟𝑖
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑎𝑠𝑒 𝑐𝑜ℎ𝑜𝑟𝑡
 
Cohort retention was captured at state level and at school level. At state level, we present 
the proportion of full-time teachers of a given starting year 1996-1997 who stayed in the public 
school system in each subsequent year continuously. At school level, this proportion was 
decomposed into two parts: one captures the percentage of full-time teachers who stayed in the 
same school as the school-level cohort retention, and the other as cohort mobility represents the 
percentage of full-time teachers who moved from one school to another in New Jersey.  
Cohort Mobility 
Cohort Mobility in 𝑌𝑒𝑎𝑟𝑖 =  
13 
 
State-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖 - School-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖 
Intuitively, mobility in 𝑌𝑒𝑎𝑟𝑖 measures the percentage of the cohort who          
experienced moving to a different school at least once between the base year and 𝑌𝑒𝑎𝑟𝑖. It could 
be further decomposed into two parts: movers and stayers. An alternative definition is as follows: 
Cohort Mobility in 𝑌𝑒𝑎𝑟𝑖 = Movers in 𝑌𝑒𝑎𝑟𝑖+ Stayers in 𝑌𝑒𝑎𝑟𝑖 
Movers measure the cohort proportion who stayed in the same school continuously until 
𝑌𝑒𝑎𝑟𝑖−1 yet then moved to a different school in NJ between 𝑌𝑒𝑎𝑟𝑖−1 and 𝑌𝑒𝑎𝑟𝑖; stayers measure 
the cohort proportion who experienced moving to a different school at least once until 𝑌𝑒𝑎𝑟𝑖−1 
and continued teaching in NJ between 𝑌𝑒𝑎𝑟𝑖−1 and 𝑌𝑒𝑎𝑟𝑖. For movers in 𝑌𝑒𝑎𝑟𝑖, their mobility 
only occurs between 𝑌𝑒𝑎𝑟𝑖−1 and 𝑌𝑒𝑎𝑟𝑖; for stayers in 𝑌𝑒𝑎𝑟𝑖, their mobility occurs at least once 
any year prior to 𝑌𝑒𝑎𝑟𝑖−1. The movers come from school-level cohort retention in 𝑌𝑒𝑎𝑟𝑖−1 while 
the stayers come from cohort mobility in 𝑌𝑒𝑎𝑟𝑖−1. 
Cohort Retention Gap 
iii) State-level Cohort Retention Gap in 𝑌𝑒𝑎𝑟𝑖 =  
State-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖−1- State-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖 
iv) School-level Cohort Retention Gap in 𝑌𝑒𝑎𝑟𝑖 =  
School-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖−1- School-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖 
The state-level cohort retention gap in 𝑌𝑒𝑎𝑟𝑖 measures the cohort proportion who had 
stayed in NJ public school system until 𝑌𝑒𝑎𝑟𝑖−1 yet quitted their teaching professions in NJ 
afterwards. In contrast, the school-level cohort retention gap in 𝑌𝑒𝑎𝑟𝑖 measures the cohort 
proportion who had stayed in the same school until 𝑌𝑒𝑎𝑟𝑖−1 yet quitted their school afterwards. 
Relationships between cohort mobility and cohort retention gap 
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By definition, cohort mobility and cohort retention gap have the following relationship: 
School-level Cohort Retention Gap in 𝑌𝑒𝑎𝑟𝑖- State-level Cohort Retention Gap in 𝑌𝑒𝑎𝑟𝑖 
= (School-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖−1- School-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖) – 
(State-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖−1- State-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖) 
= (State-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖- School-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖) - 
(State-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖−1- School-Level Cohort Retention in 𝑌𝑒𝑎𝑟𝑖−1) 
= Cohort Mobility in 𝑌𝑒𝑎𝑟𝑖- Cohort Mobility in 𝑌𝑒𝑎𝑟𝑖−1 
= 
Cohort Mobility in 𝑌𝑒𝑎𝑟𝑖− Cohort Mobility in 𝑌𝑒𝑎𝑟𝑖−1
𝑖−(𝑖−1)
  
= slope of the cohort mobility curve (Figure 2) 
Therefore we have,  
1). School-level Cohort Retention Gap in 𝑌𝑒𝑎𝑟𝑖 < State-level Cohort Retention Gap in 𝑌𝑒𝑎𝑟𝑖, if 
and only if the slope of the cohort mobility curve is negative; 
2). School-level Cohort Retention Gap in 𝑌𝑒𝑎𝑟𝑖 > State-level Cohort Retention Gap in 𝑌𝑒𝑎𝑟𝑖, if 
and only if the slope of the cohort mobility curve is positive.  
We are going to use this relationship to explain the trend of cohort mobility over years. 
Novice Cohort Retention/Mobility 
The definitions all above concern a specific cohort which refers to the entire full-time 
teachers in NJ public school system in 1996-1997. However, novice teachers who have no prior 
experience in education system may be of particular interest in terms of retention and mobility. 
Therefore, we also tracked the novice cohort over sixteen years and contrasted the results with 
those of the base cohort to detect the discrepancy.  
15 
 
The novice cohort refers to full-time teachers in NJ public school system with zero year 
of experience4 in public school system. Novice cohort retention and novice cohort mobility are 
calculated in the same way as cohort retention and cohort mobility respectively, except for 
replacing the base cohort with the novice cohort in the formula in page 12.  
For the rest part of the definitions, instead of focusing on a certain cohort, the indicators 
will switch to investigating dynamics of API by tracking each year teachers over one year. 
Churn 
Another important indicator of API in the school systems is churn, measuring a year-to-
year shift. It’s defined and calculated in the following way: 
Churn in 𝑌𝑒𝑎𝑟𝑖 = 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 (𝑁𝑒𝑤𝑐𝑜𝑚𝑒𝑟𝑠 𝑖𝑛 𝑌𝑒𝑎𝑟𝑖+𝐿𝑒𝑎𝑣𝑒𝑟𝑠 𝑖𝑛 𝑌𝑒𝑎𝑟𝑖)
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑁𝑒𝑤 𝐽𝑒𝑟𝑠𝑒𝑦 𝑝𝑢𝑏𝑙𝑖𝑐 𝑠𝑐ℎ𝑜𝑜𝑙 𝑓𝑢𝑙𝑙−𝑡𝑖𝑚𝑒 𝑡𝑒𝑎𝑐ℎ𝑒𝑟𝑠 𝑖𝑛 𝑌𝑒𝑎𝑟𝑖−1
 
Unlike all above indicators which track only one cohort, churn captures the year-to-year 
comings and goings among teachers. 
Year-to-year Retention/Mobility 
Year-to-year retention was calculated at state level and at school level, measuring a one-
year retention based on the prior year cohort. The state-level year-to-year retention in 𝑌𝑒𝑎𝑟𝑖 
gives the proportion of the prior year (𝑌𝑒𝑎𝑟𝑖−1) cohort who stayed in NJ public school system in 
𝑌𝑒𝑎𝑟𝑖. 
The school-level year-to-year retention in 𝑌𝑒𝑎𝑟𝑖 is the proportion of the prior year 
(𝑌𝑒𝑎𝑟𝑖−1) cohort who stayed in the same public school in 𝑌𝑒𝑎𝑟𝑖.The difference between state-
                                                 
4 Year of experience is provided as a variable in the data files, indicating teachers’ total years of experience in the 
public school system in U.S. 
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level and school-level year-to-year retention, defined as year-to-year mobility, captures the 
proportion of the prior year (𝑌𝑒𝑎𝑟𝑖−1) cohort who moved to another school in 𝑌𝑒𝑎𝑟𝑖. 
Year-to-year Novice Retention/Mobility 
Analogous to year-to-year retention/mobility, the calculations of year-to-year novice 
retention/mobility are based on the novice teachers of each year.  
Results 
For indicators of cohort retention, cohort mobility and churn, we calculated them from 
different sizes of communities. Each of them is calculated and portrayed statewide, by big cities, 
by grade bands, and by academic core subjects. Big cities of interest include Newark, Camden, 
Jersey City, Trenton, and Paterson. Grade bands are categorized as elementary, middle, and high 
schools.5 Core subjects are English, math, science, and social studies.6 Indicators of year-to-year 
retention/mobility are calculated by gender and degrees. In addition, contrasts between novice 
full-time teachers and overall full-time teachers are portrayed in terms of retention and mobility. 
Statewide Cohort Retention, Cohort Mobility, and Cohort Retention Gap 
Figure 1 and Table A4 present the statewide cohort retention at state level and at school 
level, and statewide cohort mobility as the sum of movers and stayers over years. For instance in 
2000-2001 school year, the state-level and school-level cohort retention are about 69% and 60%, 
with the cohort mobility of 9%. In other words, over 5 years from 1996-1997 school year, only 
60% of the cohort stayed in the same school. 9% of the cohort had moved to a different school at 
                                                 
5 A specific grade such as 8th grade is not available in our data. The grade is defined according to the school name of 
each record. Any record with unknown school name was removed from the analysis. 
6 No direct information about subject is available in our data. Subject is categorized from job codes of each record. 
Each job code was looked up in ‘certificated staff status coding manual’ of each year. For example, all job codes 
which refer to ‘English’ are regarded as teaching English.  
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least once in 5 years. Futhermore, about 2% of the cohort as movers had stayed in the same 
school in the first 4 years and moved to a different school in the last year 2000-2001. And about 
7% of the cohort as stayers had moved to a different school at least once in the first 4 years and 
continued teaching in the last year 2000-2001.  
 
Figure 1. New Jersey Statewide State-level and School-level Cohort Retention
Figure 2 and Figure 3 show the relationship between cohort mobility and cohort retention 
gap.  In Figure 2, the statewide cohort mobility reaches its peak in 2003-2004 and drops back 
afterwards. The slope of cohort mobility is positive until 2003-2004 and then becomes negative. 
As it’s proved that this slope is equivalent to the difference between school-level and state-level 
cohort retention gap by definition in page 14, the school-level cohort retention gap is greater than 
the state-level cohort retention gap during the first 7 years.The relationship is reversed 7 years as 
shown in Figure 3. 
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During the first seven years, the cohort proportion who left school outnumbers the cohort 
proportion who quitted teaching professions. In other words, those who left a school are more 
likely to move to a different school instead of quitting teaching professions within seven years. 
However, as teachers stayed over 7 years in the public school system, they became more likely to 
quit their teaching professions once they left the same school in which they had continuously 
stayed . Statewide, seven year is a threshold period for which a teacher has served a school 
continuously and becomes more likely to quit teaching once he/she leaves the school. 
 
Figure 2. Statewide Cohort Mobility 
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Figure 3. Statewide Cohort Retention Gap                                
Statewide Year-to-year Retention and Mobility by Gender/Degrees 
In terms of gender difference in Table A5, the ratio of female teachers to male teachers is 
around 3:1 each year. Males have consistently higher year-to-year retention rate than females 
both at state level and at school level. In addition, males have higher mobility than females in 
each year except for 2007-2008 school year. On average, about 88% of female teachers stayed in 
public school system after a year and 84% stayed in the same school after a year; about 90% of 
male teachers stayed in public school system after a year and 86% stayed in the same school 
after a year. The average mobility for females and males is 4.13% and 4.64% respectively, 
indicating male teachers are slightly more likely to move to a different school. In terms of degree 
difference, the majority of teacher work force have Bachelor or Master Degree (Table A6). On 
average, Masters have the highest retention at both state level and school level while Bachelors 
rank the second (Table A7).  
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Figure 4 shows the trend of statewide churn over years. Generally, the statewide churn is 
between 20% and 30%. The newcomers churn is consistently higher than the leavers churn 
except for 2010-2011 school year. It’s worth noting that newcomers churn mainly drives the 
statewide churn, inasmuch as the leavers churn is relatively stable. 
 
Figure 4. Statewide Churn 
Cohort Retention, Cohort Mobility and Churn by Big Cities 
To judge from Figure 5, Newark and Camden are less able to retain teachers in the same 
school over years than other big cities or the state. Paterson is slightly more able to keep teachers 
in the same school in the long run. From Figure 6, we learn that Newark and Camden also 
experience the highest mobility, suggesting that teachers in these two cities are most likely to 
move around schools. Paterson has even lower mobility than the state, having less teachers 
moving around schools, which corresponds to its high school-level cohort retention. Figure 7 
shows that big cities experience more volatile churns than the state, which means that teachers 
are more likely starting and quitting their teaching professions within a big city, especially in 
Paterson.  
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Figure 5. School Level Cohort Retention by Big Cities 
Figure 6.Cohort Mobility by Big Cities              Figure 7. Churn by Big Cities 
Cohort Retention, Cohort Mobility and Churn by Grade Bands 
In Figure 8, high schools are more able to retain teachers in the same school over years 
while the retention rates of elementary school teachers and middle school teachers are close to 
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that of the overall teachers in the state. Elementary school teachers are much more likely to move 
to a different school than middle-school and high-school teachers (Figure 9). Over years, 
teachers are more likely to start and quit teaching professions in middle schools than in the other 
two grade bands (Figure 10).  
 
Figure 8. School Level Cohort Retention by Grade Bands 
 
Figure 9. Cohort Mobility by Grade Bands          Figure 10. Churn by Grade Bands 
Cohort Retention, Cohort Mobility and Churn by Subjects 
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Each core subject is less able to keep teachers in the same school teaching the same 
subject than the overall subjects over years. English and Math have the lowest retention rate than 
the other two subjects. See Figure 11. 
Social studies teachers are least likely to move to a different school as shown in Figure 
12. Also, each core subject experiences higher churn than the overall state in Figure 13. Teachers 
are most likely to start and quit teaching math or English over years.  
 
Figure 11. School Level Cohort Retention by Subjects  
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Figure 12. Cohort Mobility by Subjects              Figure 13. Churn by Subjects 
More details regarding the state-level cohort retention by big cities, grade bands, and 
subjects, and cohort mobility and churn by grade bands*subjects in two way are presented in 
Appendix B. 
Contrast of Cohort Retention/Mobility: Novice Cohort versus Base Cohort 
Figure 14 compares statewide cohort retentions between the novice cohort and the base 
cohort at state level and at school level respectively. At both levels, the novice cohort retention 
rate is drastically lower than cohort retention rate, indicating that teachers who are new to 
teaching may more likely to either quit teaching or leave the original school. To be more 
specific, in 2001-2002, only 48% of the novice cohort remained teaching in NJ public schools 
while 69% of the entire base cohort stayed (Table A13). Moreover, Figure 15 shows that novice 
teachers may also be more likely to change to a different school than the overall cohort, 
especially in the first five years.  
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Figure 14. Novice Cohort Retention versus Cohort Retention at State Level and at School Level 
 
Figure 15. Novice Cohort Mobility versus Cohort Mobility 
Contrast of Year-to-year Retention/Mobility: Novice Teachers versus Overall Teachers 
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This section compares the year-to-year retention/mobility of the novice teachers of each 
year with the results of the overall teachers. Figure 16 and Figure 17 display the contrasts of 
year-to-year retention/mobility between the novice teachers and the entire teachers each year 
respectively. On average, 80% of the novice teachers stay in NJ public school system after a year 
and 72% of the novice teachers stay in the same school after a year; about 7.6% of the novice 
teachers move to a different school after a year. In comparison, 89% of the novice teachers stay 
in NJ public school system after a year and 84% of the novice teachers stay in the same school 
after a year; about 4.3% of the novice teachers move to a different school after a year. See Table 
A14. 
 
Figure 16.Year-to-year Novice Retention versus Year-to-year Retention at State Level and at 
School Level 
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Figure 17.Year-to-year Novice Mobility versus Year-to-year Mobility 
Result Summary 
Because the school represents the most immediate conditions in which a teacher works 
and because the state-level results are similar to the school-level ones, the summary focuses on 
indicators obtained at school level. 
Cohort Retention at State Level 
Of the full-time teachers who taught in academic year 1996-1997 in New Jersey, 69% 
remained teaching within the state after four years, and only 21% were still teaching in 2011-
2012 within the state over a 15-year period.  
Cohort Retention at School Level 
 Of the 1996-1997 teachers cohort, 60% remained teaching in the same school for five 
years, and only 14% remained in the same school for 16 years. 
 Among five big cities, Newark and Camden are less able to retain teachers in the same 
school over 16 years.  
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 Generally, high schools are most able to keep teachers in the same school over years; 
English and math teachers are less likely to stay in the same school than science and social 
studies teachers over years. 
 In elementary schools, math teachers are least likely to stay in the same school over 
years. While in middle schools, it’s the English teachers who are least likely to stay in the same 
school.  
 For each core subject, high schools are most able to keep the subject teachers in the same 
school over years while middle schools rank in the second and elementary schools in the last.  
Cohort Mobility 
 The overall statewide cohort mobility reaches its peak in 2003-2004 school year. Seven 
year is a threshold period for which a teacher has served a school continuously and becomes 
more likely to quit teaching altogether once he/she leaves the school. 
 Except for Paterson, teachers of other four big cities are more likely to move to a 
different school than teachers statewide. 
 Elementary school teachers are most likely to move to a different elementary school over 
years. 
 Social studies teachers are least likely to move to a different school over years than other 
subject teachers. 
 Within elementary schools, English teachers are most likely to move to a different school 
over years. While within high schools, math and science teachers are most likely to move to a 
different school over years. 
Churn 
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 About 20% to 30% of full-time teachers start and quit their teaching professions in New 
Jersey each year. 
 The phenomenon that teachers start and quit teaching is more volatile in big cities. 
 Teachers are more likely to start and quit teaching in middle schools than in other two 
grade bands. 
 Teachers are most likely to start and quit teaching math across the state. 
 Except for English, elementary school teachers of a core subject are most likely to start 
and quit teaching that particular subject than teachers of the same subject in middle schools or in 
high schools. 
 High school teachers of each core subject are least likely to start and quit teaching that 
subject than teachers of that subject in elementary schools or in middle schools. 
Year-to-year Retention and Mobility 
 On average, 84% of the full-time teachers each year remain in the same school after a 
year, and about 4% of the full-time teachers each year move to a different school after a year. 
 Males are more likely to stay in the public school system or in the same school than 
females; males are also more likely to move to a different school than females. 
 Teachers holding Masters or Bachelors are most likely to stay in the public school system 
or in the same school than teachers of other degrees. 
Novice Teachers 
In general, novice teachers are much more unstable in their teaching professions than 
more experienced teachers. They are more likely to leave their professions in New Jersey, to 
leave a specific school, or to move to a different school.  
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Implications 
This study investigated full-time teachers’ retention, mobility and churn in New Jersey 
public schools at state level and at school level across a fifteen-year span, using administrative 
records from the public database. The analyses presented here are descriptive and can’t explain 
why teachers leave a particular school. Results mainly clarify how many full-time teachers will 
stay in a particular school at various community sizes and educational levels in the short term 
and in the long term.  
If a randomized control trial is going to be executed across the state for one year, the 
natural turnover rate on average is expected to be 11%. That is, about one out of every ten full-
time teacher participants will likely fall out of a one-year experiment naturally.  
Experiments are run at school levels, however.  The retention of full-time teachers who 
stayed in the same school on average is around 84% after one year. That is, 16% of participants 
will drop out in the first year.  According to our results, it is expected that over a four year 
period, about half of teachers will leave their current school. This can have a detrimental effects 
on longitudinal experiments that depend on assumptions about the on stability of the teaching 
cadre in New Jersey schools. Such loss of teachers becomes worse in big cities. In Newark, 24% 
of the full-time teacher cohort left a particular school in a year generally. If the experiment 
targets a particular subject of a certain grade band, e.g. math in elementary schools, we would 
expect 25% of full-time math teachers will leave the elementary school after a year.  
New Jersey schools experienced yearly churn ranging from about 20% to 30% in 
teachers. High rates of teacher churn could negatively impact the organization of schools and 
policy enforcement. These findings also provide a reference for researchers as to how much 
attrition they should expect when performing longitudinal experiments in the New Jersey public 
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school system. Researchers shall be alerted if the actual turnover is much higher than the natural 
rate documented here. Inconsistencies may represent a failure or oversight of the research model.  
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Appendix A: Tables 
Table A1 
Total Records Contents from 1996-97 to 2011-12 
Total 
Records 
Administrative office 
records 
Null 
Records 
Duplicated full-
time teachers 
Other 
status 
Identifiable 
full-time 
teachers 
2,114,048 182,984 14 1,682 54,399 1,874,969 
100.00% 8.66% 0.00% 0.08% 2.57% 88.69% 
Notes. 
Administrative office records: records indicate working in administrative office; 
Null records: records that involved null ‘last name’ and were deleted; 
Identifiable means the created ID associated with a teacher is unique within a year.  
 
Table A2 
Total Records Contents for Each Year 
Year Total records 
Administrative 
office records 
Full-time 
teachers 
Other-status 
records 
Full-time teachers 
proportion 
9697 110,958 11,815 95,253 3,890 85.85% 
9798 113,210 11,776 97,487 3,947 86.11% 
9899 116,535 11,841 100,721 3,973 86.43% 
9900 120,724 11,901 104,957 3,866 86.94% 
0001 125,152 11,605 109,920 3,627 87.83% 
0102 130,572 11,500 115,658 3,414 88.58% 
0203 133,765 11,570 118,825 3,370 88.83% 
0304 136,279 11,623 121,242 3,414 88.97% 
0405 138,986 11,757 124,023 3,206 89.23% 
0506 140,651 11,614 125,772 3,265 89.42% 
0607 141,337 11,327 126,891 3,119 89.78% 
0708 142,450 11,294 128,100 3,056 89.93% 
0809 143,733 10,944 129,620 3,169 90.18% 
0910 144,083 11,083 129,733 3,267 90.04% 
1011 137,621 10,675 124,096 2,850 90.17% 
1112 137,992 10,673 124,353 2,966 90.12% 
16 years 2,114,048 182,998 1,876,651 54,399 88.77% 
 
Table A3 
Identification Rate for Each Year 
Year Full-time teachers Identifiable full-time teachers Identification rate* 
9697 95,253 95,203 99.95% 
9798 97,487 97,427 99.94% 
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9899 100,721 100,642 99.92% 
9900 104,957 104,882 99.93% 
0001 109,920 109,826 99.91% 
0102 115,658 115,540 99.90% 
0203 118,825 118,703 99.90% 
0304 121,242 121,128 99.91% 
0405 124,023 123,907 99.91% 
0506 125,772 125,634 99.89% 
0607 126,891 126,774 99.91% 
0708 128,100 127,988 99.91% 
0809 129,620 129,512 99.92% 
0910 129,733 129,620 99.91% 
1011 124,096 123,982 99.91% 
1112 124,353 124,201 99.88% 
Notes. *: (number of identifiable full-time teachers)/(number of full-time teachers) 
 
Table A4 
Statewide Cohort Retention, Cohort Mobility and Cohort Retention Gap 
Year 
State Level 
Cohort 
Retention 
School Level 
Cohort 
Retention 
Cohort 
Mobility 
Movers Stayers 
State-level 
Cohort 
Retention 
Gap 
School-level 
Cohort 
Retention 
Gap 
9697 100.00% 100.00%      
9798 91.25% 86.95% 4.30% 4.30% 0.00% 8.75% 13.05% 
9899 82.94% 76.36% 6.59% 2.80% 3.78% 8.30% 10.59% 
9900 75.61% 67.08% 8.52% 2.61% 5.91% 7.34% 9.27% 
0001 68.87% 59.53% 9.34% 1.68% 7.65% 6.74% 7.55% 
0102 62.92% 52.55% 10.37% 1.91% 8.46% 5.95% 6.98% 
0203 57.41% 46.77% 10.63% 1.28% 9.35% 5.52% 5.78% 
0304 52.64% 41.97% 10.67% 0.91% 9.76% 4.76% 4.81% 
0405 47.64% 37.06% 10.58% 0.83% 9.75% 5.00% 4.91% 
0506 43.33% 33.03% 10.30% 0.63% 9.67% 4.31% 4.03% 
0607 39.02% 29.00% 10.02% 0.69% 9.33% 4.31% 4.03% 
0708 34.80% 25.25% 9.55% 0.54% 9.00% 4.23% 3.75% 
0809 31.71% 22.57% 9.14% 0.36% 8.78% 3.09% 2.68% 
0910 29.15% 20.26% 8.88% 0.45% 8.44% 2.56% 2.31% 
1011 24.35% 16.31% 8.04% 0.46% 7.59% 4.80% 3.96% 
1112 21.02% 13.70% 7.32% 0.29% 7.03% 3.33% 2.61% 
Note. All indicators are calculated as statewide. 
 
Table A5 
Statewide Year-to-year Retention and Mobility by Genders 
34 
 
Year 
Females Males 
Total 
Year-to-year 
retention 
Year-to-
year 
Mobility 
Total 
Year-to-year 
retention 
Year-to-
year 
Mobility 
State 
Level 
School 
Level 
State 
Level 
School 
level 
9697 69,433    25,770    
9798 71,411 90.90% 86.79% 4.11% 26,016 92.19% 87.37% 4.82% 
9899 74,197 89.45% 85.81% 3.64% 26,444 90.89% 86.96% 3.92% 
9900 77,778 88.90% 84.53% 4.37% 27,104 90.54% 85.71% 4.83% 
0001 81,730 87.86% 84.19% 3.68% 28,096 89.80% 85.32% 4.48% 
0102 86,434 87.53% 82.85% 4.68% 29,106 89.62% 84.32% 5.30% 
0203 89,053 87.72% 83.47% 4.26% 29,650 89.15% 84.42% 4.73% 
0304 90,932 87.79% 83.85% 3.93% 30,196 89.95% 85.59% 4.36% 
0405 93,182 86.91% 82.90% 4.01% 30,725 89.24% 84.95% 4.29% 
0506 94,775 87.85% 84.13% 3.72% 30,859 89.96% 85.51% 4.44% 
0607 95,914 87.10% 83.58% 3.52% 30,860 88.70% 83.77% 4.93% 
0708 97,090 86.84% 81.60% 5.25% 30,898 89.41% 84.97% 4.44% 
0809 98,532 89.23% 85.46% 3.77% 30,980 91.35% 87.30% 4.05% 
0910 98,871 90.04% 86.31% 3.73% 30,749 92.49% 87.78% 4.71% 
1011 94,770 85.96% 80.90% 5.06% 29,212 88.76% 83.60% 5.16% 
1112 94,964 88.37% 84.15% 4.22% 29,237 91.53% 86.35% 5.17% 
Average  88.16% 84.03% 4.13%  90.24% 85.59% 4.64% 
 
Table A6 
Number of Full-time Teachers by Degrees for Each Year 
Year No Degree Bachelors Masters Doctorate Other 
9697 491 54,588 38,788 1,142 194 
9798 483 56,377 39,236 1,133 198 
9899 480 58,781 40,063 1,128 190 
9900 489 62,075 40,878 1,256 184 
0001 494 65,588 42,243 1,308 193 
0102 492 69,576 43,836 1,432 204 
0203 499 71,512 44,953 1,503 236 
0304 469 72,497 46,335 1,607 220 
0405 390 72,744 48,240 2,336 197 
0506 410 72,504 50,204 2,321 195 
0607 421 71,685 52,173 2,260 235 
0708 458 70,948 54,367 1,950 265 
0809 405 70,811 55,955 1,900 441 
0910 380 69,427 57,267 1,862 684 
1011 361 64,514 56,694 1,775 638 
1112 338 63,593 57,935 1,741 594 
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Table A7 
Year-to-year Retention and Mobility by Degrees at State Level and at School Level 
Year No Degree Bachelors Masters Doctorate Other 
 State Level Year-to-year Retention 
9697      
9798 87.17% 89.90% 91.09% 85.73% 82.47% 
9899 85.30% 88.27% 89.37% 83.05% 78.79% 
9900 86.25% 87.84% 88.75% 86.35% 78.95% 
0001 80.78% 86.31% 88.06% 82.72% 79.35% 
0102 80.97% 85.93% 88.01% 83.26% 79.27% 
0203 83.94% 86.09% 87.58% 83.45% 80.88% 
0304 81.76% 85.91% 88.01% 87.49% 72.88% 
0405 73.99% 83.95% 85.83% 83.20% 70.45% 
0506 85.90% 85.37% 87.82% 86.64% 80.71% 
0607 82.93% 84.13% 87.03% 82.03% 77.95% 
0708 85.51% 83.87% 86.45% 72.79% 76.17% 
0809 78.38% 87.15% 89.07% 86.97% 77.74% 
0910 81.98% 87.73% 90.11% 88.16% 85.03% 
1011 80.53% 83.46% 85.97% 83.51% 87.13% 
1112 84.76% 86.48% 88.42% 84.00% 93.42% 
Average 82.68% 86.16% 88.10% 83.96% 80.08% 
 School Level Year-to-year Retention 
9697      
9798 83.91% 85.84% 86.76% 79.60% 78.35% 
9899 83.64% 84.52% 86.02% 79.52% 78.28% 
9900 82.92% 83.57% 84.39% 80.41% 76.32% 
0001 78.94% 82.73% 84.30% 77.63% 73.91% 
0102 78.95% 81.20% 83.60% 78.52% 75.65% 
0203 81.71% 81.93% 83.39% 78.63% 78.43% 
0304 79.76% 82.04% 84.26% 84.03% 70.34% 
0405 72.71% 80.22% 81.99% 78.34% 69.55% 
0506 84.62% 81.69% 84.16% 82.36% 79.19% 
0607 81.95% 79.76% 82.65% 76.04% 74.36% 
0708 84.56% 79.83% 82.39% 67.88% 74.89% 
0809 76.86% 83.48% 85.47% 83.79% 71.70% 
0910 80.00% 84.09% 86.27% 83.32% 72.11% 
1011 77.89% 78.85% 80.83% 79.48% 78.36% 
1112 79.78% 82.34% 83.96% 79.83% 84.48% 
Average 80.55% 82.14% 84.03% 79.29% 75.73% 
 Year-to-year Mobility 
9697      
9798 3.26% 4.05% 4.33% 6.13% 4.12% 
9899 1.66% 3.75% 3.35% 3.53% 0.51% 
9900 3.33% 4.28% 4.36% 5.94% 2.63% 
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0001 1.84% 3.58% 3.76% 5.10% 5.43% 
0102 2.02% 4.73% 4.41% 4.74% 3.63% 
0203 2.24% 4.16% 4.19% 4.82% 2.45% 
0304 2.00% 3.87% 3.74% 3.46% 2.54% 
0405 1.28% 3.74% 3.84% 4.85% 0.91% 
0506 1.28% 3.67% 3.66% 4.28% 1.52% 
0607 0.98% 4.37% 4.38% 5.99% 3.59% 
0708 0.95% 4.04% 4.06% 4.91% 1.28% 
0809 1.53% 3.68% 3.60% 3.18% 6.04% 
0910 1.98% 3.64% 3.84% 4.84% 12.93% 
1011 2.63% 4.61% 5.14% 4.03% 8.77% 
1112 4.99% 4.14% 4.46% 4.17% 8.93% 
Average 2.13% 4.02% 4.07% 4.66% 4.35% 
 
Table A8 
Cohort Retention, Cohort Mobility and Churn by Big Cities 
Year 
State Level 
Cohort 
Retention 
School Level 
Cohort 
Retention 
Cohort 
Mobility 
Movers Stayers Churn 
Newark 
9697 100.00% 100.00% -- -- -- -- 
9798 87.78% 76.33% 11.46% 0.00% 11.46% 19.43% 
9899 81.09% 68.59% 12.50% 2.10% 10.41% 15.84% 
9900 72.16% 53.75% 18.41% 7.50% 10.91% 30.38% 
0001 64.47% 45.70% 18.77% 2.21% 16.55% 26.46% 
0102 60.04% 41.39% 18.65% 1.07% 17.58% 28.46% 
0203 54.92% 37.72% 17.19% 0.81% 16.38% 22.51% 
0304 50.75% 34.77% 15.98% 0.31% 15.67% 18.41% 
0405 44.94% 30.01% 14.93% 1.14% 13.79% 28.72% 
0506 40.70% 26.55% 14.15% 0.69% 13.46% 21.97% 
0607 35.03% 22.22% 12.81% 0.52% 12.29% 30.01% 
0708 30.60% 18.55% 12.05% 0.79% 11.26% 24.90% 
0809 27.82% 16.79% 11.03% 0.12% 10.91% 13.98% 
0910 24.34% 14.19% 10.15% 0.52% 9.62% 15.73% 
1011 18.00% 10.45% 7.55% 0.00% 7.55% 26.05% 
1112 14.07% 7.98% 6.10% 0.26% 5.83% 28.99% 
Jersey City 
9697 100.00% 100.00% -- -- -- -- 
9798 93.13% 84.41% 8.72% 0.00% 8.72% 17.48% 
9899 84.58% 74.30% 10.28% 2.61% 7.67% 22.61% 
9900 76.45% 65.00% 11.46% 2.02% 9.44% 28.97% 
0001 69.55% 56.78% 12.76% 2.36% 10.40% 41.87% 
0102 64.53% 51.22% 13.31% 1.35% 11.96% 37.68% 
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0203 59.60% 45.75% 13.86% 1.52% 12.34% 30.70% 
0304 54.51% 40.82% 13.69% 0.76% 12.93% 28.23% 
0405 50.17% 36.69% 13.48% 0.67% 12.81% 28.12% 
0506 46.97% 33.19% 13.77% 0.93% 12.85% 21.72% 
0607 41.62% 27.84% 13.77% 1.39% 12.38% 28.00% 
0708 37.45% 24.81% 12.64% 0.38% 12.26% 23.32% 
0809 33.53% 21.57% 11.96% 0.29% 11.67% 21.69% 
0910 30.58% 19.63% 10.95% 0.13% 10.83% 16.43% 
1011 25.02% 15.08% 9.94% 0.72% 9.22% 20.31% 
1112 21.90% 12.89% 9.01% 0.25% 8.76% 18.95% 
Camden 
9697 100.00% 100.00% -- -- -- -- 
9798 90.96% 81.81% 9.16% 0.00% 9.16% 18.01% 
9899 84.30% 71.94% 12.37% 4.04% 8.32% 18.14% 
9900 76.87% 62.19% 14.68% 3.75% 10.94% 22.20% 
0001 69.02% 53.09% 15.93% 2.68% 13.26% 26.94% 
0102 63.97% 48.04% 15.93% 1.61% 14.33% 23.70% 
0203 55.95% 41.97% 13.97% 0.48% 13.50% 28.32% 
0304 49.76% 36.03% 13.73% 1.19% 12.54% 26.34% 
0405 45.42% 31.27% 14.15% 1.55% 12.60% 23.81% 
0506 41.85% 27.59% 14.27% 1.01% 13.26% 24.36% 
0607 37.57% 23.66% 13.91% 0.89% 13.02% 25.58% 
0708 31.87% 18.07% 13.79% 1.61% 12.19% 35.80% 
0809 27.65% 15.70% 11.95% 0.06% 11.89% 28.54% 
0910 25.21% 13.91% 11.30% 0.71% 10.58% 22.84% 
1011 21.28% 11.06% 10.23% 0.59% 9.63% 24.05% 
1112 18.13% 8.32% 9.81% 0.95% 8.86% 24.49% 
Trenton 
9697 100.00% 100.00% -- -- -- -- 
9798 89.75% 84.03% 5.73% 0.00% 5.73% 16.47% 
9899 82.12% 74.64% 7.48% 2.51% 4.97% 18.11% 
9900 75.04% 65.49% 9.54% 2.71% 6.83% 23.86% 
0001 70.27% 60.02% 10.25% 1.66% 8.59% 24.75% 
0102 66.20% 55.15% 11.05% 1.51% 9.54% 23.40% 
0203 61.18% 49.32% 11.85% 1.46% 10.40% 27.69% 
0304 56.20% 45.00% 11.20% 0.45% 10.75% 24.52% 
0405 48.92% 38.07% 10.85% 0.75% 10.10% 30.75% 
0506 45.25% 33.25% 12.00% 2.36% 9.64% 25.61% 
0607 41.19% 28.43% 12.76% 2.06% 10.70% 23.97% 
0708 37.37% 25.77% 11.60% 0.50% 11.10% 23.87% 
0809 33.55% 22.80% 10.75% 0.15% 10.60% 28.34% 
0910 30.24% 19.74% 10.50% 0.80% 9.69% 27.14% 
1011 25.92% 15.82% 10.10% 1.36% 8.74% 25.69% 
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1112 23.05% 13.51% 9.54% 0.65% 8.89% 25.34% 
Paterson 
9697 100.00% 100.00% -- -- -- -- 
9798 90.69% 87.33% 3.36% 0.00% 3.36% 18.07% 
9899 82.04% 76.14% 5.90% 3.14% 2.75% 28.31% 
9900 73.94% 67.44% 6.50% 1.38% 5.12% 29.05% 
0001 66.50% 60.39% 6.12% 0.77% 5.34% 34.85% 
0102 60.39% 53.94% 6.45% 0.83% 5.62% 41.15% 
0203 56.36% 48.98% 7.38% 1.21% 6.17% 28.85% 
0304 52.62% 45.29% 7.33% 0.72% 6.61% 22.58% 
0405 47.99% 40.11% 7.88% 1.10% 6.78% 30.51% 
0506 44.96% 37.19% 7.77% 0.61% 7.16% 22.27% 
0607 41.49% 32.67% 8.82% 1.54% 7.27% 22.44% 
0708 35.81% 27.60% 8.21% 1.21% 7.00% 20.72% 
0809 31.24% 22.92% 8.32% 1.38% 6.94% 19.63% 
0910 28.93% 20.50% 8.43% 0.94% 7.49% 17.80% 
1011 23.42% 12.67% 10.74% 3.64% 7.11% 42.85% 
1112 19.45% 8.21% 11.24% 2.75% 8.48% 17.88% 
Note. 
--: numbers are not applicable for the base cohort 
 
Table A9 
Cohort Retention, Cohort Mobility and Churn by Grade Bands 
Year 
State Level Cohort 
Retention 
School Level Cohort 
Retention 
Cohort 
Mobility 
Churn 
Elementary Schools 
9697 100.00% 100.00%   
9798 89.57% 86.60% 2.97% 23.87% 
9899 80.24% 75.70% 4.54% 26.57% 
9900 71.51% 65.76% 5.75% 30.02% 
0001 64.57% 58.43% 6.14% 30.75% 
0102 58.44% 51.56% 6.89% 32.54% 
0203 53.04% 46.03% 7.01% 28.86% 
0304 48.33% 41.33% 6.99% 27.58% 
0405 43.48% 36.50% 6.97% 29.99% 
0506 39.46% 32.68% 6.78% 26.77% 
0607 35.25% 28.74% 6.51% 29.23% 
0708 31.31% 25.09% 6.22% 28.79% 
0809 28.43% 22.45% 5.99% 23.40% 
0910 26.11% 20.34% 5.77% 20.80% 
1011 21.33% 16.07% 5.26% 26.28% 
1112 18.21% 13.42% 4.79% 24.55% 
Middle Schools 
39 
 
9697 100.00% 100.00%   
9798 88.39% 87.29% 1.09% 28.07% 
9899 78.21% 76.76% 1.46% 28.52% 
9900 69.60% 67.49% 2.11% 31.82% 
0001 62.26% 59.77% 2.48% 33.67% 
0102 55.59% 53.13% 2.46% 36.96% 
0203 49.69% 47.25% 2.44% 31.44% 
0304 44.59% 42.12% 2.47% 33.90% 
0405 39.32% 36.88% 2.44% 48.70% 
0506 34.94% 32.45% 2.49% 39.19% 
0607 30.64% 28.09% 2.56% 53.80% 
0708 26.33% 24.05% 2.27% 42.71% 
0809 23.63% 21.56% 2.07% 45.06% 
0910 21.20% 19.29% 1.91% 27.62% 
1011 17.59% 16.00% 1.59% 30.67% 
1112 14.81% 13.33% 1.48% 31.76% 
High Schools 
9697 100.00% 100.00%   
9798 90.51% 89.20% 1.30% 21.07% 
9899 81.65% 79.69% 1.96% 23.92% 
9900 74.05% 71.53% 2.52% 24.84% 
0001 66.53% 63.67% 2.86% 28.81% 
0102 60.24% 57.02% 3.22% 30.08% 
0203 54.32% 50.97% 3.35% 28.69% 
0304 49.35% 45.95% 3.41% 27.55% 
0405 44.28% 40.88% 3.40% 28.50% 
0506 39.82% 36.61% 3.22% 25.78% 
0607 35.53% 32.47% 3.06% 27.08% 
0708 31.41% 28.60% 2.81% 26.74% 
0809 28.20% 25.45% 2.75% 23.78% 
0910 25.66% 22.62% 3.04% 19.98% 
1011 21.21% 18.34% 2.88% 24.02% 
1112 18.26% 15.52% 2.74% 23.20% 
 
Table A10 
Cohort Retention, Cohort Mobility and Churn by Subjects 
Year 
State 
Level 
Cohort 
Retention 
School 
Level 
Cohort  
Retention 
Cohort 
Mobility 
Churn 
State 
Level 
Cohort 
Retention 
School 
Level 
Cohort  
Retention 
Cohort 
Mobility 
Churn 
English Math 
9697 100.00% 100.00%   100.00% 100.00%   
9798 87.48% 83.81% 3.67% 26.05% 87.19% 84.08% 3.11% 26.16% 
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9899 76.80% 71.89% 4.91% 28.17% 77.08% 72.80% 4.28% 27.58% 
9900 67.40% 61.77% 5.64% 30.22% 68.78% 63.72% 5.05% 28.37% 
0001 58.16% 52.60% 5.56% 34.39% 59.17% 54.21% 4.96% 33.45% 
0102 49.71% 43.82% 5.88% 36.72% 51.95% 46.02% 5.93% 34.36% 
0203 44.07% 38.22% 5.85% 32.56% 45.77% 39.69% 6.08% 32.80% 
0304 39.03% 33.40% 5.63% 32.56% 40.41% 34.60% 5.82% 33.06% 
0405 31.44% 26.64% 4.80% 39.71% 34.56% 29.29% 5.26% 42.18% 
0506 27.38% 22.75% 4.63% 31.05% 30.18% 25.18% 5.00% 34.53% 
0607 22.29% 18.19% 4.10% 41.70% 25.67% 21.09% 4.58% 46.75% 
0708 18.74% 15.15% 3.59% 38.18% 21.96% 17.90% 4.07% 39.26% 
0809 16.45% 13.06% 3.38% 41.89% 19.33% 15.51% 3.82% 47.01% 
0910 14.83% 11.25% 3.57% 26.52% 17.35% 13.45% 3.90% 26.53% 
1011 11.90% 8.79% 3.11% 30.14% 14.47% 10.69% 3.78% 28.35% 
1112 9.90% 7.18% 2.72% 30.87% 11.95% 8.58% 3.37% 30.56% 
Science Social Studies 
9697 100.00% 100.00%   100.00% 100.00%   
9798 88.99% 86.07% 2.92% 23.36% 89.35% 87.07% 2.28% 23.86% 
9899 80.39% 76.12% 4.28% 25.10% 79.76% 76.92% 2.85% 25.90% 
9900 72.36% 67.18% 5.18% 28.01% 71.73% 68.02% 3.71% 26.60% 
0001 64.28% 59.10% 5.18% 32.97% 62.92% 59.09% 3.82% 32.64% 
0102 57.16% 51.28% 5.87% 32.68% 56.48% 52.08% 4.39% 30.67% 
0203 50.90% 44.70% 6.20% 30.83% 50.19% 45.48% 4.71% 29.00% 
0304 45.78% 39.60% 6.18% 30.58% 44.68% 39.90% 4.78% 29.23% 
0405 39.82% 34.40% 5.42% 37.35% 39.38% 35.19% 4.19% 35.88% 
0506 35.97% 30.64% 5.33% 31.15% 35.26% 31.30% 3.96% 28.11% 
0607 31.40% 26.54% 4.86% 37.56% 30.32% 26.72% 3.60% 38.22% 
0708 27.68% 23.11% 4.58% 34.00% 26.09% 22.63% 3.46% 33.60% 
0809 24.29% 20.02% 4.28% 44.52% 23.38% 20.17% 3.21% 43.46% 
0910 22.24% 17.97% 4.28% 23.99% 21.10% 17.91% 3.19% 23.55% 
1011 19.09% 15.14% 3.95% 24.71% 17.66% 14.89% 2.78% 24.70% 
1112 16.67% 13.19% 3.48% 25.26% 15.16% 12.52% 2.64% 25.79% 
 
Table A11 
Cohort Retention by Grade Bands*Subjects 
 Elementary Schools 
 State Level Cohort Retention School Level Cohort Retention 
Year English Math Science Social studies English Math Science Social studies 
9697 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 
9798 84.19% 77.53% 80.61% 82.72% 80.71% 75.35% 80.30% 82.39% 
9899 72.12% 64.40% 68.18% 73.75% 67.89% 61.80% 67.58% 73.75% 
9900 61.61% 53.02% 54.55% 58.47% 56.44% 50.35% 54.24% 58.47% 
0001 50.06% 38.55% 43.94% 46.18% 45.33% 36.66% 43.64% 46.18% 
0102 40.29% 30.90% 37.88% 39.20% 35.31% 28.51% 37.27% 39.20% 
0203 35.44% 25.98% 31.52% 32.56% 30.46% 23.38% 30.30% 31.89% 
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0304 30.71% 21.77% 25.15% 27.91% 26.04% 19.52% 24.24% 26.91% 
0405 24.36% 17.06% 19.39% 23.92% 20.07% 15.17% 19.09% 23.92% 
0506 21.41% 13.90% 16.97% 19.93% 17.17% 12.43% 16.36% 19.93% 
0607 16.77% 10.32% 14.24% 16.28% 13.32% 9.41% 13.94% 16.28% 
0708 14.81% 8.15% 11.21% 13.29% 11.45% 7.51% 11.21% 13.29% 
0809 13.13% 6.95% 8.48% 10.63% 9.96% 6.39% 8.48% 10.63% 
0910 11.82% 5.69% 7.88% 8.31% 8.77% 5.20% 7.88% 8.31% 
1011 9.40% 3.93% 6.67% 6.31% 6.88% 3.51% 6.67% 6.31% 
1112 7.41% 2.67% 5.76% 4.32% 5.29% 2.39% 5.76% 4.32% 
 Middle Schools 
 State Level Cohort Retention School Level Cohort Retention 
Year English Math Science Social studies English Math Science Social studies 
9697 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 
9798 84.29% 86.56% 86.80% 85.50% 83.07% 85.65% 85.19% 84.12% 
9899 71.74% 74.08% 78.46% 73.51% 70.13% 73.00% 76.93% 72.22% 
9900 61.25% 64.26% 69.03% 64.37% 59.48% 62.99% 67.06% 62.90% 
0001 52.70% 56.24% 60.41% 55.74% 50.76% 55.03% 58.17% 53.75% 
0102 44.14% 48.52% 51.71% 49.44% 42.42% 47.20% 49.46% 47.63% 
0203 38.84% 41.47% 45.33% 43.49% 37.11% 39.84% 42.91% 41.85% 
0304 34.33% 35.68% 39.77% 36.93% 32.77% 33.88% 37.16% 35.20% 
0405 23.46% 29.29% 33.66% 31.58% 22.75% 27.73% 31.42% 30.03% 
0506 19.04% 24.41% 29.17% 27.96% 18.20% 22.85% 26.93% 25.97% 
0607 11.75% 20.74% 23.70% 22.69% 11.04% 19.11% 21.63% 20.88% 
0708 7.62% 17.72% 20.02% 18.38% 7.29% 16.46% 18.04% 16.65% 
0809 5.81% 15.49% 16.25% 15.88% 5.52% 14.35% 14.54% 14.41% 
0910 4.76% 13.50% 14.36% 14.58% 4.47% 12.30% 12.84% 13.37% 
1011 3.83% 11.15% 11.76% 11.91% 3.50% 10.07% 10.59% 10.96% 
1112 3.37% 8.92% 10.59% 9.49% 3.03% 8.08% 9.61% 8.80% 
 High Schools 
 State Level Cohort Retention School Level Cohort Retention 
Year English Math Science Social studies English Math Science Social studies 
9697 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 
9798 89.09% 89.32% 89.79% 90.82% 88.05% 87.84% 88.18% 90.11% 
9899 78.97% 80.22% 80.37% 81.94% 77.47% 78.01% 77.91% 80.79% 
9900 70.25% 72.75% 72.69% 74.48% 68.70% 70.21% 69.83% 72.76% 
0001 62.05% 64.14% 65.13% 65.70% 60.46% 61.50% 62.11% 64.16% 
0102 54.72% 57.22% 58.47% 59.53% 52.99% 53.82% 55.06% 57.53% 
0203 48.51% 50.87% 51.94% 52.72% 46.59% 47.47% 48.49% 50.61% 
0304 42.90% 45.37% 47.01% 47.35% 41.02% 42.08% 43.53% 45.13% 
0405 37.13% 39.77% 41.37% 42.08% 35.21% 36.69% 38.31% 40.22% 
0506 32.65% 35.13% 37.75% 37.89% 30.73% 32.23% 34.77% 36.27% 
0607 28.83% 30.18% 33.45% 33.15% 26.88% 27.48% 30.79% 31.58% 
0708 24.76% 26.06% 29.84% 28.71% 23.13% 23.54% 27.25% 27.28% 
0809 21.78% 22.92% 26.72% 25.99% 20.26% 20.40% 24.13% 24.62% 
0910 19.59% 20.95% 24.43% 23.48% 17.47% 17.89% 21.70% 21.76% 
1011 15.51% 17.53% 21.08% 19.75% 13.65% 14.31% 18.35% 18.21% 
1112 13.03% 14.75% 18.61% 17.17% 11.27% 11.64% 15.92% 15.59% 
 
Table A12 
Cohort Mobility and Churn by Grade Bands*Subjects 
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 Elementary Schools 
 Cohort Mobility Churn 
Year English Math Science Social studies English Math Science Social studies 
9697         
9798 3.48% 2.18% 0.30% 0.33% 32.36% 41.92% 41.52% 32.56% 
9899 4.23% 2.60% 0.61% 0.00% 32.24% 38.09% 33.63% 24.41% 
9900 5.16% 2.67% 0.30% 0.00% 35.62% 40.79% 41.49% 52.20% 
0001 4.73% 1.90% 0.30% 0.00% 42.59% 49.89% 50.60% 52.77% 
0102 4.98% 2.39% 0.61% 0.00% 44.15% 46.39% 43.95% 49.51% 
0203 4.98% 2.60% 1.21% 0.66% 38.35% 43.66% 48.45% 46.69% 
0304 4.67% 2.25% 0.91% 1.00% 36.14% 41.80% 48.50% 49.50% 
0405 4.29% 1.90% 0.30% 0.00% 43.75% 57.88% 64.63% 66.67% 
0506 4.23% 1.47% 0.61% 0.00% 31.54% 45.31% 41.40% 45.11% 
0607 3.45% 0.91% 0.30% 0.00% 51.19% 84.12% 83.85% 93.41% 
0708 3.36% 0.63% 0.00% 0.00% 42.39% 62.32% 70.58% 62.39% 
0809 3.17% 0.56% 0.00% 0.00% 34.94% 54.61% 62.62% 49.38% 
0910 3.05% 0.49% 0.00% 0.00% 27.40% 49.92% 33.47% 39.25% 
1011 2.52% 0.42% 0.00% 0.00% 36.28% 42.58% 39.24% 43.03% 
1112 2.12% 0.28% 0.00% 0.00% 38.31% 46.26% 36.53% 49.72% 
 Middle Schools 
 Cohort Mobility Churn 
Year English Math Science Social studies English Math Science Social studies 
9697         
9798 1.22% 0.90% 1.62% 1.38% 34.29% 31.34% 30.52% 34.86% 
9899 1.60% 1.08% 1.53% 1.29% 33.42% 32.60% 26.72% 33.50% 
9900 1.77% 1.27% 1.97% 1.47% 35.78% 34.28% 33.36% 30.99% 
0001 1.94% 1.21% 2.24% 1.98% 37.73% 36.48% 36.15% 37.78% 
0102 1.73% 1.33% 2.24% 1.81% 42.43% 37.67% 40.90% 37.18% 
0203 1.73% 1.63% 2.42% 1.64% 34.75% 35.56% 30.49% 31.80% 
0304 1.56% 1.81% 2.60% 1.73% 36.65% 39.93% 35.64% 32.79% 
0405 0.72% 1.57% 2.24% 1.55% 52.48% 59.38% 53.05% 51.15% 
0506 0.84% 1.57% 2.24% 1.98% 43.10% 44.68% 41.97% 38.48% 
0607 0.72% 1.63% 2.06% 1.81% 59.53% 61.72% 55.29% 51.01% 
0708 0.34% 1.27% 1.97% 1.73% 55.64% 45.14% 40.51% 42.08% 
0809 0.29% 1.15% 1.71% 1.47% 56.10% 52.31% 50.61% 48.81% 
0910 0.29% 1.21% 1.53% 1.21% 37.79% 31.03% 29.15% 26.84% 
1011 0.34% 1.08% 1.17% 0.95% 44.12% 30.54% 29.75% 29.89% 
1112 0.34% 0.84% 0.99% 0.69% 43.83% 33.13% 31.41% 29.35% 
 High Schools 
 Cohort Mobility Churn 
Year English Math Science Social studies English Math Science Social studies 
9697         
9798 1.04% 1.48% 1.61% 0.72% 23.70% 22.92% 21.93% 21.18% 
9899 1.50% 2.20% 2.46% 1.15% 26.99% 24.76% 25.94% 23.98% 
9900 1.55% 2.54% 2.86% 1.72% 28.64% 25.25% 27.03% 23.55% 
0001 1.59% 2.64% 3.02% 1.54% 30.62% 30.09% 32.80% 30.60% 
0102 1.72% 3.40% 3.41% 2.01% 32.96% 32.87% 31.77% 28.09% 
0203 1.92% 3.40% 3.45% 2.11% 31.62% 30.73% 31.81% 28.51% 
0304 1.88% 3.29% 3.48% 2.22% 31.31% 30.23% 29.39% 27.88% 
0405 1.92% 3.09% 3.05% 1.86% 33.20% 33.44% 31.20% 28.12% 
0506 1.92% 2.90% 2.99% 1.61% 28.49% 30.04% 26.59% 23.44% 
0607 1.94% 2.70% 2.66% 1.58% 30.83% 33.08% 27.61% 28.97% 
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0708 1.63% 2.51% 2.59% 1.43% 34.24% 31.90% 28.37% 28.39% 
0809 1.52% 2.51% 2.59% 1.36% 44.93% 44.18% 40.17% 40.82% 
0910 2.12% 3.06% 2.72% 1.72% 26.09% 23.55% 22.19% 21.25% 
1011 1.86% 3.21% 2.72% 1.54% 27.21% 25.41% 22.40% 22.51% 
1112 1.77% 3.11% 2.69% 1.58% 27.68% 26.64% 23.57% 22.64% 
 
Table A13 
Novice Cohort Retention/Mobility 
Year 
Number of Novice 
Teachers 
State Level 
Novice Cohort 
Retention 
School Level 
Novice Cohort 
Retention 
Novice Cohort 
Mobility 
9697 2,536 100.00% 100.00%  
9798 3,629 81.19% 73.58% 7.61% 
9899 4,277 67.15% 56.66% 10.49% 
9900 5,039 57.02% 45.43% 11.59% 
0001 6,086 47.63% 35.92% 11.71% 
0102 6,467 41.56% 28.98% 12.58% 
0203 5,719 36.55% 24.65% 11.91% 
0304 5,730 33.44% 22.08% 11.36% 
0405 6,162 30.80% 19.56% 11.24% 
0506 5,456 28.55% 18.10% 10.45% 
0607 5,247 26.50% 16.64% 9.86% 
0708 5,438 24.88% 15.10% 9.78% 
0809 4,777 23.94% 14.39% 9.54% 
0910 3,636 23.19% 13.60% 9.58% 
1011 2,545 22.40% 12.82% 9.58% 
1112 4,335 21.57% 12.03% 9.54% 
 
Table A14 
Year-to-year Retention/Mobility: Novice Teachers versus Overall Teachers 
Year 
Novice Teachers Overall Teachers 
Total 
Year-to-year 
Retention 
Year-to-
year 
Mobility 
Total 
Year-to-year 
Retention 
Year-to-
year 
Mobility 
State 
Level 
School 
Level 
State 
Level 
School 
level 
9697 2,536    95,203    
9798 3,629 81.19% 73.58% 7.61% 97,427 91.25% 86.95% 4.30% 
9899 4,277 80.05% 73.08% 6.97% 100,642 89.83% 86.12% 3.71% 
9900 5,039 80.64% 73.32% 7.32% 104,882 89.33% 84.84% 4.49% 
0001 6,086 78.21% 70.81% 7.40% 109,826 88.36% 84.48% 3.89% 
0102 6,467 81.17% 72.07% 9.10% 115,540 88.06% 83.23% 4.84% 
0203 5,719 80.59% 73.13% 7.47% 118,703 88.08% 83.71% 4.38% 
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0304 5,730 80.87% 73.60% 7.27% 121,128 88.33% 84.29% 4.04% 
0405 6,162 81.41% 74.00% 7.42% 123,907 87.49% 83.41% 4.08% 
0506 5,456 81.37% 74.26% 7.11% 125,634 88.38% 84.48% 3.90% 
0607 5,247 79.84% 72.10% 7.73% 126,774 87.49% 82.87% 4.62% 
0708 5,438 81.19% 73.07% 8.12% 127,988 87.47% 83.17% 4.30% 
0809 4,777 81.63% 74.49% 7.13% 129,512 89.74% 85.90% 3.84% 
0910 3,636 80.57% 74.25% 6.32% 129,620 90.62% 86.66% 3.96% 
1011 2,545 72.74% 63.78% 8.97% 123,982 86.63% 81.54% 5.08% 
1112 4,335 78.86% 70.49% 8.37% 124,201 89.12% 84.67% 4.45% 
Average  80.02% 72.40% 7.62%  88.68% 84.42% 4.26% 
 
Appendix B: Figures 
Cohort Retention, Cohort Mobility and Churn by Subjects*Grade Bands In Two Way
Way I : (English, Math, Science, Social Studies) by grade bands 
Way I Cohort Retention at State Level : (English, Math, Science, Social Studies) by grade bands
 
Figure B1. State Level English Teachers’ Cohort Retention by Grade Bands 
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Figure B2. State Level Math Teachers’ Cohort Retention by Grade Bands 
 
Figure B3. State Level Science Teachers’ Cohort Retention by Grade Bands 
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Figure B4. State Level Social Studies Teachers’ Cohort Retention by Grade Bands
 
Figure B5. School Level English Teachers’ Cohort Retention by Grade Bands 
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Figure B6. School Level Math Teachers’ Cohort Retention by Grade Bands 
 
 
Figure B7. School Level Science Teachers’ Cohort Retention by Grade Bands 
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Figure B8. School Level Social Studies Teachers’ Cohort Retention by Grade Bands 
Way I Cohort Mobility: (English, Math, Science, Social Studies) by grade bands
 
Figure B9. English Teachers’ Cohort Mobility by Grade Bands 
 
0.00%
10.00%
20.00%
30.00%
40.00%
50.00%
60.00%
70.00%
80.00%
90.00%
100.00%
9
6
9
7
9
7
9
8
9
8
9
9
9
9
0
0
0
0
0
1
0
1
0
2
0
2
0
3
0
3
0
4
0
4
0
5
0
5
0
6
0
6
0
7
0
7
0
8
0
8
0
9
0
9
1
0
1
0
1
1
1
1
1
2
SocialS_SchoolLevelElementary_Rentention SocialS_SchoolLevelMiddle_Retention
SocialS_SchoolLevelHigh_Retention
0.00%
1.00%
2.00%
3.00%
4.00%
5.00%
6.00%
7.00%
8.00%
9.00%
10.00%
9
6
9
7
9
7
9
8
9
8
9
9
9
9
0
0
0
0
0
1
0
1
0
2
0
2
0
3
0
3
0
4
0
4
0
5
0
5
0
6
0
6
0
7
0
7
0
8
0
8
0
9
0
9
1
0
1
0
1
1
1
1
1
2
English English_Elem English_Middle English_High
49 
 
 
Figure B10. Math Teachers’ Cohort Mobility by Grade Bands 
 
 
Figure B11. Science Teachers’ Cohort Mobility by Grade Bands 
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Figure B12. Social Studies Teachers’ Cohort Mobility by Grade Bands 
 
Way I Churn: (English, Math, Science, Social Studies) by grade bands
 
Figure B13. English Teachers’ Churn by Grade Bands 
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Figure B14. Math Teachers’ Churn by Grade Bands 
 
 
Figure B15. Science Teachers’ Churn by Grade Bands 
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Figure B16. Social Studies Teachers’ Churn by Grade Bands 
 
Way II: (Elementary, Middle, High schools) by subjects 
 
Way II Cohort Retention at State Level: (Elementary, Middle, High schools) by subjects 
 
Figure B17. State Level Elementary School Teachers’ Cohort Retention by subjects  
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Figure B18. State Level Middle School Teachers’ Cohort Retention by subjects  
 
 
Figure B19. State Level High School Teachers’ Cohort Retention by subjects  
Way II Cohort Retention at School Level: (Elementary, Middle, High schools) by subjects 
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Figure B20. School Level Elementary School Teachers’ Cohort Retention by subjects 
 
Figure B21.School Level Middle School Teachers’ Cohort Retention by subjects 
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Figure B22. School Level High School Teachers’ Cohort Retention by subjects  
Way II Cohort Mobility: (Elementary, Middle, High schools) by subjects 
 
Figure B23. Elementary School Teachers’ Cohort Mobility by subjects 
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Figure B24. Middle School Teachers’ Cohort Mobility by subjects 
 
Figure B25. High School Teachers’ Cohort Mobility by subjects 
Way II Cohort Mobility: (Elementary, Middle, High schools) by subjects 
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Figure B26. Elementary School Teachers’ Churn by subjects 
 
Figure B27. Middle School Teachers’ Churn by subjects 
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Figure B28. High School Teachers’ Churn by subject
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